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CONCLUSIONS: Based on windbox and fnub inspections since modifications, the burners are reported to

HECOMMENDATIOHS Continue to maintain mstq bumer register setup ald flame stabilizer instaliation.
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- Burner Modifications made st the lmtermountain Generation Station, Units 1 and 2. &

TECHMICAL REPORT- EXECUTIVE SUMMARY

menuouﬁ# POWER SERVICE CORPORATION 0,%

In November of 1991, h stabilinws weve added to the burners and the teglster rmeup
was changed on Unit #. in Al of YOR2, amw burners with stabilizers were installed on
Unit 1. In addition tq~ saflsathes, e following was also conducted an both units:
extensive secondary air flew testing and balamcing, primary air/coal flow balancing and a
new burner register setup philosophy adapted. These modifications were required due to
mechanical and structural thermal degradation observed on the burners. This was primarily
due to an overheating conditien caused whes burners were in an out-of-service condition.

be in excellent conditisn. The high rate of mechanical and structural degradation due to
overheat conditiens heve been curtalled. This has been accomplished without changes to
the operating criteria of the burners or boder, which would have had adverse impact on
performance or emissions. ’

The new burner setup has functioned well, without overheating or pluggage to the flame
stabilizers. LOls, NO, levels and fiame stablity have all proved satisfactory. Modifications
made to the burners have been effective and long life of the burners has been renewed.

It is not known, however, if we can expect full life out of Unit 2’s burners since they were
not replaced. At this time, no foreseeable replacement will be required over the next five to

ten years. However, replacement may be inevitable due to pre-existing damage.

Coal nozzle flaring has been observed on some of the bumers during outage inspections.
This seems to occur randomly and effects 5 to lu.pemnt of the burners.
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overheating, causing seme to droop or become out of round. This may be adéozsed by a
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unrelated issue to the mechanics! degradation
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NO,

NO, average
(10/1/89-
8/31/93)

NO, average
before
'mpdifications

NO, ‘average
~after
modifications

% Change

Daily Egpissiemss Average (DEA) Summary

v

Unit 1

0.380 1lb/mbtu
0.377 1b/mbtu 0.350 lb/mbtu

0.385 1b/mbtu

Unit 2

‘page 25

0.361 1b/mbtu

0.374“1b/mbtu

0.370 1b/mbtu

0.364v1b/mbtu

Station

0.379 lb/mbtu
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SUM-NOX2.XLS

I60S8 Unit 1 .and 2 = CEM no:: Values Daily Averages and 30 Day Rolling Averages
For 10/1/8% thru 8/31/93 T ~ :
- |Ave fo‘:‘g"ori Months Pre-outage |Months Post-oﬁtago Mont‘hsk . 1% increase
- 330/1/89-8/31 47.7{U1 4/10/92 30.7{UL 4/27/92 ‘ 16.4
RS SR U2 10/25/91 25.1jua 13/7/91 _ad.al |
NOx DEA Ul ' 0.380 0.377 ; 0.385 P %
B U2 ] 0.361 0.350 0.374 6.8
NOx 30DRA U1 L 0.378 0.378 0.383 2.2
va [ 0.360] 0.349 0.372 6.7
i
IGS;* - 0.369 0.362 0,378 4.4
Ul DEA Ul 30DRA U2 DEA U2 30DRA
10/1/89 0.39 0.36 0.39 0.33
10/2/89 0.40 0.36 0.37 0.33
10/3/89 0.39 0.36 0.37 ~0.33
, 10/4/89 : 0.36 0.33
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IGS Unit 1 & 2 NOx DEA Values
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IGS Unit 1 & 2 NOx DEA Values

iy ;
i 4 <
H w w
(] (]
- N
D 2
H
s
®
b7
1&
]
£
pe
(]
L2
3
/‘M,
; &
N
¥
s
i (7]
- o~
=
— l
- H
amg——
. —
H :
ST "
1
0 [} w0 n [Te) o [Te)
2 3 $ ¢ 8 8 § § 2 & 8 8
o o (&) (=] o Q o o O o o o
\

(mquy/sqj) XON

C6/E/9

Le/e/olL

- Le/e/8

€6/v/8
€6/v/9
€6/vlv
€6/2/T
rA L AR
Z6/€/0L

C6/E/8

Zze/ely
(A TALA

Le/elct

L6/E/9
Le/ElY
Le/L/T

OQN.\N_‘

06/2/0 e
06/z/8
06/2/9
06/2Iv
o6/Le/lL
68/L/2L

68/1/01

IP7_004106



L0L¥00 ZLdI

NOx (Ibs/mbtu)

o ©° e o
PUEN N N [
[+ 1} (o] o (=]

00'0
gS0'0
oL'o
§¢e'0
ov'o

10/1/89

S¥'0
0s'0
99'0

12/1/89

1/31/90

4/2/90 R |

6/2/90 i O \

8/2/90

10/2/90

12/2/90

2/1/91

4/3/91

6/3/91

8/3/91

POW s9ziiquis Zn|

10/3/91

12/3/91

2/2/92

4/3/92

N

6/3/92

senjeA vHAOE XON 2 B L dun SHi

8/3/92

10/3/92

[uopsymisuy seuing 10|
[

| 5

12/3/92

2/2/93

e

4/4/93

VHA 0€ 1N et

vda og gn

6/4/93

8/4/93 :




80L¥00 LdI

10/1/89

12/1/89
1/31/20

 4/2/90

8/2/90
10/2/90
12/2/90

2/1/91

4/3/91

6/3/91

8/3/91
10/3/91

12/3/91

4/3/92
6/3/92
8/3/92
10/3/92
12/3/92
212/93
4/4/93

6/4/93

6/2/90

2/2/92

8/4/93

000

o o o o (o o o (=] o
P : : o w > » (< I
& o = 8 o O o o o
=2
N
[24
[
[~
~
e
<
[+3
[~ %
< e
(1]
=
z
3
5
-1
5
z
2 T
=N
C C
N -
] [/
o (@]
o [w
X X
> >

senjgA YHAOE XON Z '8 L Hun SOI




SUM-NOXA.XLS

IGS Unit 1 and 2 CEM NOx Values Daily Averages and 30 Day Rolling Averages
For 10/1/89 thru 8/31/93
Ave for pe| Months | Pre-cutage| Months |Post-Outag | Months |{% increase
10/1/89-8/31 47.7 |Ui 4/10/92| 30.7 |U1 4/27/92| 16.4
U2 10/25/9 25.1 |U2 12/7/91| 21.1
NOox DEA| Ul 0.380 0.377 0.385 2.1
U2 0.361 0.350 0.374 6.8
IGS 0.370 0.364 0.379 4.4
INOx 30DR Ul 0.378 0.375 0.383 2.2
U2 0.360 0.349 0.372 6.7
IGS 0.369 0.362 0.378 - 4.4
Ul DEA | Ul 30DRA | U2 DEA | U2 30DRA
10/1/89 0.39 0.36 0.39 0.33
10/2/89 0.40 0.36 0.37 0.33
10/3/89 0.39 0.36 0.37 0.33
10/4/89 0.36 0.33
10/5/89 0.45 0.36 0.37 0.33
- 10/6/89 0.43 0.36 0.42 0.33
10/7/89 0.40 0.36 0.33 0.33
1 10/8/89 0.40 0.36 0.35 0.33
10/9/89 0.41 0.36 0.38 0.33
{10/10/89] o0.41 0.36 0.37 0.33
10/11/89] 0.42 0.36 0.39 0.33
10/12/89] 0.42 0.36 0.38 0.33
10/13/89| 0.39 0.36 0.37 0.33
10/14/89| 0.34 0.36 0.33 0.33
t10/15/89| 0.39 0.36 0.36 0.33
10/16/89| 0.43 0.36 0.38 0.33
10/17/89] 0.40 0.36 0.37 ©0.33
10/18/89| 0.39 0.36 0.39 0.33
10/19/89] 0.41 0.36 0.39 0.33
10/20/89| 0.36 0.36 0.36 0.33
10/21/89] o0.35 10.36 0.35 0.33
10/22/89] 0.39 0.36 0.38 0.33
}10/23/89] 0.39 0.36 0.36 0.33
'10/24/89| 0.37 0.36 0.38 0.33
10/25/89 0.36 0.33
10/26/89 0.38 0.33
10/27/89] 0.37 0.36 0.38 0.37
10/28/89| 0.35 0.36 0.40 0.37
10/29/89| 0.35 0.36 0.38 0.37
10/30/89| 0.36 0.39 0.38 0.37
10/31/89| 0.35 0.39 0.42 0.37
11/1/89 0.39 0.39 0.46 0.38
11/2/89 0.36 0.39 0.39 0.38
11/3/89 0.34 0.39 0.39 0.38
11/4/89 0.34 0.39 0.35 0.38
11/5/89 0.38 0.38 . 0.39 0.38
\
Page 1
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Fly Ash Loss on Ignition Summary

LOI average over
entire period (9/91-
9/93)

LOI average before
modifications

LOI average after
modifications

% Change

Unit 1 Unit 2
0.72% 0.60%
0.65% 0.57%
0.75% 0.60%
15.6% 5.8%

page 24

Station

11.0%
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Fly Ash Loss On Ignition (LOI) Summary (based on Pozzolantic analysis)
IGS Unit 1 and 2, east and west

For 1/91 thru 9/93

Ave for per months Pre-outage months Post-Outage months % increase
1/91-9/93 33 U1 4/10/92 16 U1 4/27/92 17
U2 10/25/91 10 U2 12/7/91 22
u1 0.65 0.55 0.75 36.5
u2 0.566 0.45 0.61 34.9
IGS 0.60 0.50 0.68 35.8
New 9/91-9/93 24 U1t 4/10/92 7 U1 4/27/92 17
Baseline U2 10/25/91 1 U2 12/7/91 22
U1 0.72 0.65 0.75 14.9
U2 0.60 0.57 0.61 6.3
IGS 0.66 0.61 0.68 10.9
1/91 - 9/91 last 9 months 7/93-9/93
U1 0.47 U1 0.70
u2 0.44 u2 0.54
IGS 0.45 IGS 0.62
Unit 1 Unit 2
East West Total East West Total
Jan-91 0.51 0.51 0.50 0.50 0.50 0.50
Feb-91 0.49 0.51 0.50 0.48 0.48 0.48
Mar-91 0.54 0.51 0.53 0.42 0.42 0.42
Apr-91 0.52 0.47 0.50 0.39 0.34 0.36
May-91 0.47 0.48 0.49 0.40 0.41 0.40
Jun-91 0.34 0.34 0.35 0.33 0.34 0.34
Jul-91 0.45 0.42 0.44 0.42 0.44 0.44
Aug-91 0.45 0.46 0.46 0.52 0.51 0.52
Sep-91 0.44 0.42 0.44 0.45 0.46 0.46
Oct-91 0.66 0.66 0.66 0.55 0.59 0.57
Nov-91 0.62 0.65 0.63
Dec-91 0.72 0.84 0.78 0.81 0.71 0.76
Jan-92 0.57 0.65 0.61 0.56 0.72 0.64
Feb-92 0.56 0.53 0.55 0.63 0.71 0.67
Mar-92 0.74 0.59 0.67 0.65 0.74 0.70
Apr-92 0.63 0.68 0.66 0.55 0.72 0.64
May-92 1.13 0.84 0.98 0.56 0.92 0.73
Jun-92 0.83 0.72 0.77 0.38 0.54 0.46
Jul-92 0.72 0.67 0.70 0.54 0.69 0.62
Aug-92 0.84 0.75 0.80 0.62 0.80 0.71
Sep-92 0.93 0.70 0.82 0.55 0.75 0.65
Oct-92 0.91 0.91 0.91 0.52 0.65 0.59
Nov-92 0.79 0.64 0.71 0.71 0.74 0.73
Dec-92 0.63 0.62 0.62 0.62 0.59 0.60
Jan-93 0.63 0.62 0.63 0.54 0.50 0.52
Feb-93 0.70 0.64 0.67 0.46 0.50 0.48
Mar-93 0.85 0.66 0.76 0.44 0.43 0.44
Apr-93 0.73 0.88 0.81 0.57 0.51 0.54
May-93 0.57 0.58 0.58 0.48 0.41 0.45
Jun-93 0.78 0.76 0.77 0.53 0.63 0.58
Jul-93 0.72 0.74 0.73 0.53 0.65 0.59
Aug-93 0.74 0.83 0.79 0.50 0.61 0.56
Sep-93 0.65 0.68 0.67 0.68 0.65 0.67
SUM-LOIL.XLS
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Daily Fly Ash LOI Values For July, August and September 1993

deg-6¢
das-£Z
dag-gz
dag-g¢
das-1g
das-61
deg-/ 1
dag-G1
des-gl
deg-11

M unit 1 LOIs
[ unit 2 LOIs

r
L
Q.
%
™

93VALUES.XLC

H : |
o o o o
8 8 2 3 < 5 3
- - o (o} o o o
{%) 101

IP7_004113



YLIv00 LdI

X 'S31vsS-vd

Jul-91
Aug-91
Sep-91
Oct-91
Nov-91
Dec-91
Jan-92
Feb-92
Mar-92
Apr-92
May-92
Jun-92

Jul-92
Aug-92

Sep-92

Oct-92

Nov-92
Dec-92
Jan-93
Feb-93
Mar-93
App93
May-93
Jun-93

Jul-93
Aug-93

Sep-93

- 000¢

-+ 000¥

Fly Ash (tons)

-+ 0009

-+ 0008

-+ 0000l

~4- 000¢C1

-~ 00oovt

OINVT10ZZ0d Ol S31VS HSV Ald




SLLY00 ZdI

~ 0z

LOl % LOl %
- o o o o <) -
g & 2 g 8 5 3 &8 3
. Jan-91 ; _ Jan-91 ; — —
 fevo1 ] Feb-91 |
Mar-91 | Mar-91 |
Apr-91 1} m-n 1
May-91 1 Mey-91 |
Jun-91 } Jun-91 L
Jui-91 | Jub91 1
Aug-91 1+ Aug-91 1
Sep-91 | Sep-91 1
Oct-91 | c Oct-91 |
Nov-91 4§ m Nov-91 1
Dec-91 | = T Dec-91 }
92 | ' Jan-92 |
ooz 2
T . -
Mar-92 | c o Mar92 |
Apr-92 1 § § Ape-92 |
May-92 | - '?5. May-92 |
Jun-92 | < Jun92 |
Jut-92 } g Ju-92 |
Aug-92 1 E g Aug-92 |
Sep-92. 4 a & Sep-92 |
Oct-92 | ; Oct-92 |
Nov-92 | ; Nov-92 1
Dec-92 1 S Dec-92 | !
Jan-93 | 5 Jan93 | 5
Feb-93 | 3 Feb-93 | -
‘Mar-93 4 Mar-93 | i
Apr-93 | Apr-93 | E
May-93 | May-93 | C,
Jun-93 } Jun-93 | 3
Jut-93 1 Jul-93 | ~
Aug-93 1 Aug-93 1

sebeiany A|q1uow 107 yseAlq




January 1991Flyash LOI Monthly Summary

Unit 1 Unit 2 Approx tons  Unit 1 Foam Index Unit 2 Foam Index O/S Pulverizer
1991 East West Ave East West Ave Saved East West Ave East West Ave Unit 1 Unit 2
1-Jan[AM N _L__T1__ % % _
PM ‘IR R D
“2-Jan|AM | 0.54] 0.41[ 0.49F1 0.49] 0.38] 0.46 % 7
PM | 0.41] 0.63] 0.50F] 0.57| 6.40] 0.49} | R e e ’
3-Jan|AM | 0.61] 0.58] 0.60F ] % %
PM | 0.47| 0.61] 0.54} ] 0.60] 0.57] 0.58} "1 1T "¢ "1 [T~ "1~
a-Jan|AM [ 0.20] 0.37] 0.38f{ 0.56] 0.39] 0.48p/ Z 1 U N DI N DN I
. Iem 0.45] 0.30 0.34
5-Jan|AM | 0.a2] 0.42F{ 0.48| 0.47] 0.48
pm | 0.3z~ [ 0.32F ] 0.42[ 0.39] 0.38 NN R
~6-Jan|AM | 0.35] 0.36] 0.36}{ 0.41] 0.42] 0.42F _ _ B
. [pm ’ :
7-Jan{AM . ¥ y k
PM | 0.27] 0.38] 0. .33] 0.30] 0.32 Z % B R i
8-Jan|AM [ 0.35] 0.30] 0. .36] 0.28[ 0.32}/] Z v
v PM | 0.62] 0.57] 0. .41[ 0.47] 0.41 Z % T T
5-Jan|AM | 0.49] 0.42| 044 | 0.39] 0.47] 0.46} .
[pPm | ©23] 0.43[ 0. 30/ 6.33] 0.32} e ===
10-Jan|AM.| 0.34] 0.40[ 0. 0.35] 0.40] 0.37P 7 R
PM. | 0.32] 0.42f 0. 0.44] 6.45] 0.44] | . T
T1-Jan[AM | 0.35] 0.42| 0.39] | 0.47] 0.61] 0.55] - ]
PM | 0.47| 0-46] 0. 45[ 0.54] 0.33] 7 -
12-Jan{AM_| 0.54] 0.441 O. .64] 0.52] 0.53p7 ] _——]
- [pMm ] 0.54] 0.42] 0 0.57| 0.54] 0.56} 7
Snlam [ o6 0751 003 [oroloariozel . ]
- Ipm.] 0.67] 0.79] 0.6 0.48] 0.47] 0.60 7
74-Jan|AM | 0.98] 0.67] 0.77}:] 0.46] 0.53| 0.49}% %
PM. | 0.57]| 0.30] 0.a6F ] 0.39] 0.32] 0.35} ] T
15-Jan|AM | 0.47] 0.40}] 0.3 0.35| 0.42} 0.37 %
PM | 0.60]| 0.42] 0.52F] 0.39] 0.34] 0.36 % T T
16-Jan|AM | 0.53| 0.43| 0.48p7{ 0.25| 0.39] 0.32}% % __ N
PM | 0.49] 0.47| 0.43}{ 0.3a] 6.34] 0.32} 7 T
“17-danjAM | || _ _0;3‘_1_9;:;_7_9.33 Z .
PM 0.32| 0.36] 0.37 ﬁ e
78-Jan|AM | 0.39] 0.47] 0.43p/{ 0.39] 0.38] 0.39) | - ]
- |pm ] 0.36] 0.27] 0.32 36| 0.32] 0.36} 1 7
18-JanfAM | 0.46] 0.51] 0.4} [ 0.43| 0.37] 0.41} __ ]
PM | 0.31] 0.40[ 0.35 -38] 0.33] 0.35} 7 "
2o-Jon|aw | 032 0:97| 031] [037] 042] 038} . ]
.. {pm 7
21-Jan|AM | 0.30] 0.27[0.27} { 0.37] 0.38] 0.36] | - ]
PM | 0.32] 0.35{ 0.32 .36| 0.35] 0.36} | “
22-Jan[AM [ | I NN N I 7 fg}; L ]
. [PM ] 0.39] 0.45[ 0.4 0.48] 0.65] 0.52} 4 ]
23-Jan|AM | 0.48] 0.51] 0.49F 0.57] 0.59] 0.59} | ] __
PM | 0.69] 0.71] 0.6 0.90| 0.94] 0.92} % T
24-Jan|AM | 0.68] 0.75] 0.71F 1 0.73] 0.96} 0.85F {% L
PM | 0.47] 0.51] 0.5 0.68| 0.62] 0.65} | 7 T
"25-Jan[AM | 0.44] 0.52] 0.47} 1 0.63] 0.73] 0.68} | - ———
: PM | 0.64] 0.64| 0.64f] 0.48] 0.70] 0.58}
26-Jan|AM | 0.61] 0.62] 0.60F1 0.50] 0.70] 0.58§8 a
, [PM [ 052| 0.47] 0.52F] 0.57[ 0.43] 0.5¢ : T
27-Jan|AM | 0.73] 0.73[ 0.73} [ 0.67] 0.73] 0.70 __ T
PM
28-Jan|AM | 0.71] 0.70] 0.71 .80{ 0.73] 0.81 _
IPM [ 074 067] 0.70F] 0.#of 6.77] 07584 w1 T
29-Jan|AM | 0.64] 0.63] 0.64 .78] 0.77] 0.78¢ ]
pm | 0.65| 0.73[ 0.69F] 0.67| 0.58] 0.62} ] T
30-Jan|AM | 0.791 0.71} 0.75 .80| 0.72] 0.761 ] ]
PM | 0.71] 0.64| 0.68 56| 0.59 o.57 % T
31-Jan]AM | 0.61] 0.55| 0.58 441 0.67] 0.56 % % -
PM 0.51] 0.53[ 0.52} | .
averages 0.51 0.51 0.50 0.50 0.50 0.50 0 Approx Total Tons Saved
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TITLE:

SUMMARY:

INTERMOUNTAIN POWER SERVICE CORPORATION O&

TECHNICAL REPORT- EXECUTIVE SUMMARY ’yx\

Burner Modifications made at the Intermountain Generation Station, Units 1 and 2.

In November of 1991, flame stabilizers were added to the burners and the register lineup
was changed on Unit 2. In April of 1992, new burners with stabilizers were installed on

-Unit 1. In addition to these modifications, the following was also conducted on both units:

extensive secondary air flow testing and balancing, primary air/coal flow balancing and a
new burner register setup philosophy adapted. These modifications were required due to
mechanical and structural thermal degradation chserved on the burners. This was primarily
due to an overheating condition caused when burners were in an out-of-service condition.

CONCLUSIONS: Based on windbox and fireside inspections since modifications, the burners are reported to

be in excellent condition. The high rate of mechanical and structural degradation due to
overheat conditions have been curtailed. This has been accomplished without changes to
the operating criteria of the burners or boiler, which would have had adverse impact on

performance or emissions.

The new burner setup has functioned well, without overheating or pluggage to the flame
stabilizers. LOIs, NO, levels and flame stability have all proved satisfactory. Modifications
made to the burners have been effective and long life of the burners has been renewed.

It is not known, however, if we can expect full life out of Unit 2's burners since they were
not replaced. At this time, no foreseeable replacement will be required over the next five to
ten years. However, replacement may be inevitable due to pre-existing damage.

Coal nozzle flaring has been observed on some of the burners during outage inspections.
This seems to occur randomly and effects 5 to 10 percent of the burners.

RECOMMENDATIONS: Continue to maintain existing burner register setup and flame stabilizer installation.

PREPARED BY:

APPROVED BY:

APPROVED BY:

Periodic inspections of the burners will also be continued during major outages.

Additional investigation and testing needs to be conducted to address the nozzle tip
overheating, causing some to droop or become out of round. This may be addressed by a
materials change or possibly by moving the flame front further out.

More analysis into burner fine aerodynamics needs to be conducted to address burner line
fires. Coal transport line fires, however, is an unrelated issue to the mechanical degradation
observed on the burners.
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